A field experiment was conducted on a special farm near kafr El-sheikh, kafr El-sheikh governorate, during the winter season 2012 / 2013 to investigate the effect of urea fertilizer levels in the presence or absence of urease inhibitor thiophosphoric triamide (NBPT) on wheat plant. Six treatments were arranged in a split-block design, which were the simple possible combination between three levels of urea fertilizer i.e.50, 75 and 100kg N/fed for wheat plant as main plots and two treatments of (NBTP) (0 and 4% from the N-level), each treatment was replicated three times. Results indicated that; the average values of growth parameters, yield and its components and chemical composition of wheat plant were significantly increased as the level of N-fertilization was increased either in the presence or absence of urease inhibitor, but the rate of increases for the plants treated with (NBTP) were more than that obtained from the untreated plants. On the contrary of this trend, adding of Nlevels in single form significantly increase the average values of nitrate and nitrite contents in wheat plant as the level of N-fertilization was increased while, such effect was sharply and significantly decreased due to an adding of (NBTP) in combination with the same levels of N-fertilization. The most suitable treatment which realized the highest yield of grain of wheat plant was connected with the plants treated with 100 kg N/fed combined with urease inhibitor.
INTRODUCTION
Wheat (Triticum aestivum) is one of the major cereal crops in Egypt. Local production of wheat is not sufficient to face the domestic consumption.
Nitrogen is an essential plant nutrient and key to maintaining higher yield production and worldwide economic viability of agricultural systems. Nitrogen is removed in large quantities by Livestock and harvested materials and is mobile and susceptible to gaseous losses and leaching.
Urea is the N source most widely used in agriculture worldwide (Heffer and Prud'homme, 2011) . Urea is the primary solid nitrogen fertilizer in the market because of its high N content (46% N), Nitrogen loss through NH 3 volatilization is a primary concern when Urea is applied to surfaces of alkaline soil because Urea is readily hydrolyzed by urease enzyme, causing higher soil pH around the fertilizer granules (Chien et al.,2009) . There is a need to improve the efficiency of urea-based fertilizers through new technologies and management approaches. One of the most promising approaches is to apply urea in combination with the urease inhibitor (N-(n-butyl) thiophosphoric triamide, nBTPT or NBPT) at low concentrations ranging from 0.01 to 0.5% (NBPT, w/w) (Sanz-Cobena et al., 2008) . Granular urea applications with NBPT have been reported by a number of researchers to be effective in delaying urea hydrolysis as well as increasing productivity under a range of cropping and pasture systems (Martin et al., 2008) A low N-response efficiency of granular urea shows that a large percentage of the applied fertilizer N is not being used for productive purposes and is potentially lost to recipient ecosystems) Howarth and Marino,2006) .
Several products have been studied to minimize the loss of NH 3 , including urease inhibitors (Chien et al., 2009) . Many organic and inorganic compounds have been tested as urease inhibitors (Kiss and Simihaian, 2002) , but the best results have been obtained with the urea analogues, particularly N-(n-butyl) thiophosphate triamide (NBPT) (Watson, 2000) , which strongly blocks three active sites of the urease molecule (Manunza et al.1999 ). NBPT has been tested in several countries with generally satisfactory results at low concentrations (Cantarella et al., 2008) . NH 3 lost to the atmosphere from applied urea also accelerates global warming through the indirect production of N 2 O (Vander Gon and Bleeker, 2005) . The high pH induces gaseous N losses via NH 3 volatilization (Hayashi et al., 2008) . High NH 3 emission from soil lowers the efficiency of applied urea and has potentially negative environmental effects like acidification of soil and eutrophication of water if deposited on vulnerable recipient ecosystems (Howarth and Marino, 2006) .
The majority of NH 3 losses occur in the first week after application. The most effective period of urease inhibition by NBPT is relatively short once the fertilizer is applied to the soil (up to 14 days [Trenkel, 2010] or even less [Cantarella et al.,2008] ). Urea may be incorporated into the soil during this period through mechanical or water (rain or irrigation) means or move down the soil through diffusion thus eliminating or reducing NH3 volatilization losses (Dawar et al., 2011) .
The objective of this investigation aimed to evaluate the integrated effect of urea and urease inhibitor on the productivity of wheat plant.
MATERIALS AND METHODS
A field experiment was conducted using wheat plant (Triticum aestivum) Misr 2 variety during 2012 / 2013 season at private farm of kafr Elsheikh governorate, to study the influence of combined use of (urea) levels on wheat productivity, with or without the urease inhibitors N-(n-butyl) thiophosphoric triamide (NBPT). The experimental design was split plot design with three replicates for each treatment was used, Urea was applied at three levels (50, 75 and100 kg N/fed), with or without (NBPT) at the rate of 4% from applied N to the soil. Other agricultural practices were done according to the recommended for wheat plant by the ministry of agriculture. Some physical and chemical properties of the experimental soil before planting as show in table 1. Soil samples were sieved and routine analysis in the beginning of the experiment was done according to Hesse (1971) . Soil reaction pH in 1:2.5 soil-water suspensions and electrical conductivity (Ec), dS.m-1, at 24 C˚ in 1:5 soil extract were determined according to (Jackson, 1967) . Available phosphorus was determined colorimetrically at wavelength of 660 n.m (Hesse, 1971) . Available potassium was estimated by using flame photometer according to Jackson, (1967) .Mechanical analysis was determined according to the international pipette method as described by Piper (1950) . Samples of straw and grains were taken at harvest, dried at 70 o C till constant weight and grained to a fine powder and then 0.2 g was taken to wet digestion using a mixture of sulfuric and perchloric acids according to Peterburgski, (1986) to determine the percentage of total nitrogen which determined by Kjeldahl method as described by Hesse, (1971) . Nitrate and nitrite were determined according to the method described by Singh (1988) . Statistical analysis was done according to Gomez and Gomez 1982 . 
RESULTS AND DISCUSSION
Data presented in table 2 indicate the effect of urea levels and urease inhibitor as well as their interactions on N, P, K, NO 3 -N and NO 2 -N content of wheat plant foliage. It can be observed that the average values of N, P and k% were significantly increased as the level of N-fertilizer was increased either with or without urease inhibitor (NBPT), but the rate of increase for plants treated with (NBPT) was more than obtained from the untreated plants.
On the other hand, the average values of nitrate and nitrite content were increased as the level of N-fertilizer was increased; adding (NBPT) combined with the same levels of urea sharply and significantly decreased the mean values of such traits as compared to the untreated plants.
Nitrogen contents increased due to the increase in the availability of this nutrient in the soil and results agree with those reported in the literature ( Marino et al., 2009 ). However, increased N content in the mass of the vegetative and total aerial parts is due to both the increased content and increased mass of the aerial part and grain yield. Similarly, results for grain N content reflect the behavior of grain yield and suggest increased nutrient export by the grains when applied N rates are highest.
Data in table 3 reveal that, the trend of the average values of the chemical composition of wheat plant foliage was reflected on parameters of straw. In this respect, the highest values of N, P and K% were realized for the plants treated with urea fertilizer at the rate of 100 kg N/fed in combination with (NBPT). but, The maximum increases of (NO 3 and NO 2 -) were recorded by the application (75 kg N/fed), when were added (NBPT) There is a significant increase, The maximum increases of (N, P and K%) were recorded by the application (with (NBPT)) but, The maximum increases of (NO 3 and NO 2 -) were recorded by the application of urea (without (NBPT)). The increases in (N, P and K %) were high significant. The maximum increases were recorded by the application (100N+ with (NBPT) ). The increases in (NO 3 and NO 2 -) were high significant, the maximum increases were recorded by the application (100 kg N/fed+ without (NBPT)). Growth analysis revealed a positive effect of NBPT addition to urea, especially in total plant dry matter, which is likely associated with increased N uptake (Bondada and Oosterhuis,2001) .
Data in Table 4 show the nutrient content of wheat grain yield as affected by the application of different rates of (urea), with or without (NBPT) and their interaction. the (N, P and K%) and (NO 3 and NO 2 -) of grain yield increase with increasing levels of urea, The maximum increases(N, P and K%) and (NO 3 and NO 2 -) were recorded by the application(100 kg N/fed), when was added without (NBPT) and the increases were significant, The maximum increases in (N and P %) were recorded by the application (75 kg N/fed+ with (NBPT)). The maximum increase in (K %) was recorded by the application (100 kg N/fed +with (NBPT)), the increases in (NO 3 and NO 2 -) were high significant, the maximum increases were recorded by the application (100 kg N/fed +without (NBPT)).
Increased grain yield for maize (Zea mays L.) was also observed when using NBPT with urea (Chien et al., 2009 ). The increase reported by these authors was only 351 kg ha-1, which indicates that gains stimulated by urease inhibitors may be small. Data in Table 5 show the yield parameter of wheat plants as affected by the application of different rates of (urea), with or without (NBPT) and their interaction. the (plant highest, number of spike and straw yield) increase with increasing levels of urea, The maximum increase was recorded by the application(75 kg N/fed), and The maximum increase of 1000 grain weigh and grain yield) was recorded by the application(100 kg N/fed), when was added (NBPT), The maximum increases(plant high, number of spike , straw yield, weigh of 1000 grain weigh and grain yield) were recorded by the application of urea (with (NBPT)).The maximum increase in (plant highest and straw yield) was recorded by the application (75 kg N/fed +with (NBPT)). But, the maximum increases (weigh of 1000 grain weigh and grain yield) were recorded by the application (100 kg N/fed +with (NBPT)). The increase in (number of spike) was a high significant, at the application (50 kg N/fed +with (NBPT)). Height and shoot dry mass was increased because N contributes to plant vegetative growth, thus affecting the rates of leaf emergence and expansion, final leaf size, and stem elongation in cereals (Schroder et al., 2000) . Increases in the vegetative characteristics are beneficial because they represent reserves that will be used during grain filling.it can be concluded that the increasing dose of an N fertilizer increases the yield (Zaman et al., 2010) The higher urea concentration in plants treated with NBPT led us to consider that both leaf and soil ureases were inhibited during the initial days of the study, thereby allowing more urea to accumulate in the plant. This may explain the dose-dependent effect of NBPT on urea content observed by Watson and Miller (1996) . Application of nitrogen fertilizers represents one of the highest input costs in agricultural systems. Adequate N must be available to the wheat plant at all phases of development. Shortage of N can result in reduced tillering, reduced head size, poor grain fill, reduced yields, and low grain protein content (Stewart et al. 2005) .
Table3: Effect of urea levels, urease inhibitor and their combinations on nutrient content of wheat straw
Data in Table 6 show the available (N, P and k) of soil as affected by the application of different rates of (urea), with or without (NBPT) and their interaction. The available (N and K mg.kg -1 ) of soil increase with increasing levels of (urea) with (NBPT), the maximum increases of available (N and K mg.kg -1 ) were recorded by the application (100N+with (NBPT)). The maximum increase of available (P ppm) was recorded by the application (100N+without (NBPT)).
Both (NH 4 + and NO 3 -) of soil were affected by the application of different rates of (urea), with or without (NBPT) and their interaction. The maximum increase of (NH 4 + ) was recorded by the application (50N+with (NBPT)). The maximum increase of available (NO 3 -) was recorded by the application (100N+without (NBPT)).
Results indicated that wheat plants that received urea+NBPT had higher N recovery because NBPT minimizes NH3 volatilization (Gioacchini et al., 2002) ; it therefore promotes higher N availability in the soil for plant absorption. Gioacchini et al. (2002) reported that use of NBPT in silt loam and clay loam soils, reduced NH 3 volatilization by 89% and 47%, respectively.
It is generally accepted that NH 3 volatilization problems result largely from the rapid enzymatic hydrolysis of urea to ammonium carbonate by soil urease (Harrison and Webb, 2001) . Sanz-Cobena et al. (2008) , who reported a reduction of 36% and 42% in the emitted NH 3 , respectively. This reduction was associated with the slowdown in urease activity, promoting a decrease of NH 4 + availability (Sanz-Cobena et al., 2008) . From the results mentioned previously it could be concluded that, using of urea levels under investigation in single form without inhibitor significantly increased all investigated parameters(grain and straw yield, yield component and nutrient content of wheat plant) as the levels of N-fertilizer were increased. Adding urease inhibitor combined with N-fertilizer levels had a more pronounced effect on the average values of this parameter than the untreated plants. Such this effect had an adversely effect on the content of nitrate and nitrite of wheat plant organs; whereas adding (NBTP) sharply and significantly decreased the mean values. Thus, under the same condition of this study it can be recommended that the most suitable treatment for realizing the largest safe yield was happened due to an addition of urea at the level of 100 kg N/fed combined with urease inhibitors(NBTP). 
Table5:Effect of urea levels, urease inhibitor and their combinations on yield parameter

